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AGRICULTURAL IMPLEMENTS 
AND MACHINERY AT PUSA 
PART I. 

CULTIVATION IMPLEMENTS AND MACHINERY. 

[Rtcdved for 'pxi-Ukation on Soremher 7-V '■V.) 

The question of the introduction of modejTi tvpcs of am'icultural 
implements and machinery is a very importiint one for Tlie 

peculiar economic difficulties of tlie Indian agriculturi.sf are very imper- 
fectly understood by the large implement niakens abroad. The luun' 
size of the continent of India v'itli ils varied agricultural conditions is 
very seldom visualized. It is olivious that while a small ryot or (uilri- 
vator with one or two acres of poor land is not in a position to adopt 
any expensive implement, yet there are many tracts where mouev is 
available and where there is a demand for implements of better type 
than those available locally. 

As a contribution to the question of improved agricultural macliiiiery 
for India, a detailed description is given of sueh implements and machi- 
nery as have passed through the acid test of practical work extending 
over a number of years at Pusa. N o claim is made that the trials exhaust 
the list of implements on the market or that the implements described 
are suitable for all conditions. It was thought that data olitained 
through practical experience might be of considerable use to those 
interested in the above question. 

The conditions at Pusa are somewhat .specialized. The majority of 
the land is of a light type of alluvium containing a large percentage of 
calcium. It is friable and easily worked. The most important crops 
are maize, oats and pulses. The area of the Pusa arable, land is about 
700 acres and the fields generally are large and levid. There is only a 
small area of irrigated land where the cultivation is complicated by the 
presence of irrigation bunds, 

The subject is divided into four heads as ffjllows : - 

I. Cultivation Implements and Machinery. 

11. Harvesting and Threshing Implements and Machinerv. 

III. Special and Jliscella neons Implements and Machinery* 
lY. Power Implements and Machinery. 
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BULLOCK POWER IMPLEMENTS AND MACHINERV. 

These implements are drawn by a pair of bullocks with the simple 
neck yoke of which a photograph is given in Text-fig. 1. This type of 
yoke is used for all work with the exception of levelling and intercuhi- 
vation ; in these cases it is made longer as required. 



Tcst-£". 1. I'll I lock Yoke 

Generally speaking, it is not economical to have an implement drawn 
by more than one pair of bullocks. In special cases one pair of bullocks 
is used in front of another pair, but this involves considerable delay in 
turning at the headlands. Four bullocks abrest hitched to one neck 
yoke are never used at Pusa. 

(a) Ploughs. 

The modern plough is entirely a new implement to the Indian culti- 
vator as the so-called desi ” plough is merely a one -toothed cultivator 
and breaks up the soil without inverting it. The “ desi plough has 
a pole and the land is generally worked in a circle with the bullocks 
turning to the left. The introduction of the modern plough involves 
some modifications of the ryot’s usual customs. The following is a list 
of some of ploughs tested : — 

Arlington Plough (American), 

Cupido Plough (Belgian), 

Diamond Plough (Cockshuit Plough Company of Brantford, 
Canada), 
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Fi;?. 2. Victory Piot.ich (Land side). 
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Defiance Disc Plough (RaiisoMcs, 8iius and Jefferioi?, England), 
Germinette Plough (French make). 

Gurgaon Plough (The Empire Engineering Coinpanv, Cawnpore), 
Hindustan Plough (P. F. Avery & Sons. Eoui.svill(‘), 

Jat Plough ( Ransom es). 

Meston Plough (Ransomes). 

Monsoon Plough (Ransomes). 

Mysore Plough (Ransomes), 

Pioneer Gripping Plough (Belgian), 

Punjab Plough (Ransomes), 

Rajah Plough (American ; Oliver Plow k Co.), 

Sabul Plough (Ransomes), 

Victory Plough (Ransomes), 

Wiard Plough (Kulkarni & Co., Dbarwar, Bombay). 

Out of the above lot, the Victory, the Punjab and the Rajali ploughs 
arc in general use on the farm and liave been found tlioroiigldv efficient 
and durable. They arc recoimmmdpd for general |)nrj)Ose ])loimlis and 
are descril)e(] below in more detail. 

Ransomes’ All-Steel Victory Pi.oruH. 

(Elates I and IT.) 

This is a simple light ploiigli with a light dranglit. TIic ] dough body 
is built on a pressed steel boHoin whieli. firmly holds together the breast, 
share and lanil-side and is rigidl}' fixed to tlie beam. Tin- i)lough is 
provided with two handles made of st(Md. a knife coulter and a h(>ad- 
wheel. The share is of solid wrought stind sp<>eially iianhuied and 
tcMnpered. It will plough a furrow -V to 0" dce]> and H" to lu" whie. 
The average weight is 8b 11). and an ordinary j)air of bidloeks will 
it easily. From a half to one acre can be ploughed in a day (Irpoiiding 
of course on the elileieiicy of bullocks and ])]oughmaji. Tnc Vielory is 
specially suitable for ploughing in green manure, as the breast has a 
good curve aaid inverts the soil better than the Piinjal) or Rajah ])!oiigh. 
Only a small singh^ ended spanner is lU'eded to maki.' all adjustments. 
Price, R.S. 47-()-(}; extra share, Rs. -l-f-O; obtainable from Messrs. 
Je.ssop Co., Calcutta. 

R.\nsomes’ Pu.n.jar Plouch. 

(Platelil, fig. 1.) 

This is a light plough fitted with a wooden iHxam and two wooden 
handles. The set of the beam is easil v regulated sifleways at its handle 
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end and at the beam head there is a clevis and hake which provides 
considerable lateral and vertical adjustment for draught. The share 
has a separate point easily renewable and the breast is in two pieces, 
(mould board and cutter). The cutter which is more liable to wear is 
easily replaceable at a low price. It will plough 3" to 6" deep and 6" 
to 8" wide. The weight is 64 lb. and two good bullocks will pull it 
easily. Price complete with head-wheel is Rs. 27-0-0 (iron work only) ; 
can be had from Messrs. Jessop & Co., Calcutta, 


The Rajah Plough. 

(Plate III, fig. 2.) 

This plough is also like the Punjab and is a light furrow turning 
plough with wooden beam and a couple of wooden handles. It is strongly 
made and is capable of liard work. Depth of furrow is 4-1/ to C/ and 
width 9". The beam is set high in the throat so as to provide ample 
clearance. The mould board is one piece and is strongly made. Draught 
is suitable for one pair of bullocks ; price with head-wheel, Rs. 37-8-0 ; 
.sold by Messrs. Volkarfc Bros., Bombay and Ly allpur. 


(b) Harrows. 

These are used for the preparation of the .seed bed, for covering the 
seed and also to break the surface soil skin or pafd which forms when 
there has been rain while tlie young crop is growing. At Pusa (lu‘ 
eommou implements used in this connection arc the Spring Tooth TIarrow, 
the Flexible Chain Harrow and tlie Plank (Sobaga, Ilcnga). The follow'- 
jug types of harrows have been tried for a number of A'ears, 

Spring tooth harrow, 

Disc harrows (piano and cutway), 

Zig-zag harrowy 
Parmeter’s .siiiglc tync harrow, 

Norwegian harrow, 

Brantford weeder, 

Lever harrow, 

Local made gallion ajid drag harrows. 

Out of these the spring tooth harrow and flexible chain barrow an'i 
lever harrows are thoroughly adopted for all kinds of work. 





PLATE IV. 
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Spring tooth harrows, 

(Piute IV, fig, I.) 

Fig. 1 OQ Plate IV represents tlie t\v ’0 size of spring tooth harrows 
_T-tine(l and 5-tmed. Both are most durable and strongly built. The 
tiiics which are all steel are adjustable for depth and pitch by means 
of a hand lever. These are provided with reversible and renewable 
points which can be adjiLsted to work for 1" to I" depth. The 7-tinod 
one is heavier than the 5-tined and will do 3 to 4 acres in a day with a 
pair of bullocks. The 5-tined one will do 2 to 3 acre.s. They do not 
require guiding by hand, the driver simply walks behind or alongside 
to drive the bullocks. Those with channel steel frames by ides-srs, .John 
Wallace k Sons, Glasgow, are strong and durable. Price : 7-tined, 
Rs. 59 ; 5 tined, Rs. 52 ; sold by Me,ssrs. Volkart Bros,, Lyalljuir and 
Bombay. 

Chain Harrow. 

(Plate IV, fig. 2.) 

The flexible chain harrow i.s a useful implement for collecting weeds 
and stubble especially in a double cropping systcjii wliere our (-rop 
iniuiediately follows the other, the weed.s have to be removed befon* 
the second crop is sown. It shakes weeds out of the earth and collects 
them on the surface. It is also used lor making a fine surface tilth and 
for covering seed after drilling. Where moisture is sufficient, one run 
after the drill will he enough and no planking is needed. It is useful 
for breaking pu-pri after a shower of rain and before tlie germination 
of seeds and al.so for working over grass lands. It can be dravn over 
10 to 12 acres of land in a day by a pah of bullocks, Mcs.srs. P. J. Par- 
ineter & Sons’ (Tisbury Wilts, England) make, shown in Plate 1\ i<^ 
light and durable. Price, Rs. 55 ; sold by Messrs. Volkart Bros., 
Lyailpur and Bombay. 


Spike Harrows. 

(Plate V, fig. 1.) 

Various types arc available. These are generally made in two shapes, 
triangular and rectangular. The single section Lever Harrow is the 
be>!t type as the set of the spikes can be regulated by means of a hand 
lever to suit a variety of work. Its action is to comb out weeds from 
liui lower depths. It is used in young crops for lireakiiig the papri 
and to form a mulch . When used on young wheat and other raht cereals 
it produce.3 an excellent eSect and conserves moisture. It is also useful 
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on grass lands. It can do 3 to 4 acres with a pair of bullocks. Price 
Rs. 40 ; sold by Messrs. Volkart Bros., Lyallpur and Bombay. 

Plank or “ Henga.” 

(Text-fig. 2.) 

This is an important home made implement. In India different 
types are used in different parts of the country. The one at present 
used on the Pusa Farm (Text-fig. 2) has been introduced by the writers 
and has been found most efficient. It is made of a piece of wooden 
plank measuring 12 ft. long, 9" and 8J'' broad at the bottom and toj), 
respectively, by 3" thick. To the back of this, another piece of plank 
12 ft. x6"x2'' is nailed, projecting 2" towards the bottom and side and 
making an angle of 105°. It has two iron hooks or eye bolts in front 
near both ends for attaching yoke chain or ropes. It is drawn by two 
pairs of bullocks. This implement pulverizes the soil by its dragging 
action and breaks clods and makes fine tilth. It is also used for cover- 
ing .seed. 



Type. OF Henga At The Pusa Farm 


Text-pig. 2. 



PL^TE V. 






PUTE VI. 
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The Roller. 

(Plate V, tifi, 2.) 

The principal effects of the roller are to consolidate the soil and 
crush the clods. Great care should be exercised in rising (ho rolhT. 
The laud should not be left with a smooth surface as it will lose mois- 
ture. The surface should always bo worked with lover harrows if the 
roller has been used after sowing. The great advantage of rolling in 
oases of land sown with wheat or oats, if used when crop is very young, 
is that it consolidates the soil around the roots of the plants and crops 
•are less liable to lodge. It also kills grubs and crabs which have boon 
found to do considerable damage to young seedlings. Smooth or flat 
and corrugated types of rollers arc used. Rollers arc generally made 
of wood or stone or cast iron. The Cambridge Roller, a corrugated one, 
(Plate V), is a good type. Its size depends on the actual requirements 
as the rings are detachable. Six feet long is common for a pair of bullocks. 
It will do about 6 to 8 acres in a day. Price, Rs. 200. 

(c) Sowing Operations. 

In India in most tracts seed is generally sowm either luoadoast or 
by dropping it behind a country plough and then covering with a hfnqa. 
Where fields are suitable, however, it is much more economical to drill 
practically all crops. Not only is there considerable economy in seed, 
but intercultnre can be carried out by bullock power between rows, 
with a considerable saving of manual labour. At Piisa it is particularly 
important that the cold -weather cereal crop should be sown in as good 
a seed bed as possible and as shallow as possible. The growing period 
is short and the moisture content is limited. 

Monarch Seed Drill. 

(Plate VI, fig. i.) 

The cereal drill used at Pusa is the “ Monarch.” It has a fore-carriage 
which can be seen in the Plate (No. VI) and this enables very much 
better work to be performed with unskilled labour. Two pairs of bul- 
locks are required for sowing 9 drills. Ten to tw’clve acres can be sown 
in a day. It is manufactured by Messrs. Knapp of Clanfield, and the 
price is about Rs. 400 delivered in India. The seed rate for oats at 
Pusa is 64 lb. per acre. If broadcasted, 80 lb. per acre would be neces- 
sary, 



AGRICULTURAL IMPLEMENTS AND MACHINERY, PART I. 




Gujarat Drill. 

(Plate VI, fig. 2.) 

This is a country made implement and makes very good work with 
mai^io and cotton. The construction is seen in the plate. It is very 
simple and costs about Rs. 7. It is necessary to train both bullocks 
and man before any approach to a straight drill can be made. For 
hot weather crops the depth of seeds sowing is not so important. At 
Pusa practically all the maize is sown with this implement. 

(d) Implements for Interculture. 

Interculture work in the young crop between the rows is of the 
greatest importance. Not only is the moisture conserved and a mulch 
formed but the crop is kept in a healthy condition till the plants meet 
in the diill. The following is the list of intercultural implements 

Wallace’s Horse Hoe. 

Planet Junior Indigo Cultivator, 

Planet Junior Horse Hoe. 

McCormic Doeriiig One-horse Cultivator No. 55. 

Lyallpuf Hoe. 

Opensi Parallel Expanding Horse Hoc. 

Handy Andy. 

Fowler Cultivator. 

Hyder Cultivator. 

“ Desi Gabion. 

Out of the above list, the Wallace’s Horse Hoe and the Planet Junior 
Indigo Cultivatoi, as shown in Plate VII, have been found thoroughly 
strong and efficient in actual practice. They are provided with 5-tines 
which have steel teeth like those of the spring tooth harrow’s. Roth 
may also be used for general preparation of soil in place of the spring 
tooth harrow. By putting a ridging attachment to the hind tines, 
they can be used as ridgers. 


The Wallace’s Horse IIoe. 

(Plate VII, fig. 1.) 

The Wallace’s Horse Hoe is fitted with movable side tines to which 
mould board shovels can be fixed for throwing earth round the plants# 
It is provided with two handles and a hand lever for changing width 




Fig, 2, Planet Junior Indigo Cullivator. 
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and also a fore-wheel. The whole implement is made of iron and remains 
rigid for years. One pair of bullocks can easily pull it. It will do 3 acres 
iQ a day. Price, Rs. 55 ; sold by Messrs. Volkart Bros., Lyallpiir and 
Bombay. 


The Planet Junior Indigo Cultivator. 

(Plate VII, fig. 2.) 

The Planet Junior Indigo Cultivator is a light and simple implement 
fitted with 5'tines as in the case of Wallace’s Hoc. Where earthing 
up is not required, this is a useful implement for ordinary intercultiirc. 
It is light and handy for a small pair of bullocks, has no hand lever but 
a fore-wheel. The width may be adjusted by means of a set-screw. 
It can be fitted with one or two handles as required. Work per day, 
3 acres ; price, Rs. 33 ; sold by Messrs T. E. Thomson &; Co., Calcutta. 
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heriew of Agricultural Operations in India, 1926-27. Price, Rs. 2 or os. dd, 
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Botanical Saries 

Studies ia Gujarat Cottons, Part IV : Hybrids between Broach -deahi audGo^ba • 
variotiea of Gossijpium Mrbticeumf by M. L. Patel, i£.Ag., and S. J. 

B.Ag. Price, Aa. 14 or Is. 6d. 

Tho Indigenous Cotton Types of Burma, by T. D. Stock, b.sc., d.i.c., 

^ioe, 9 or lOd, 

A Study of Fusuria common to cotton plants and cotton soils ia the CeEt-ji 
Provinces, by JiwAN Seeqh, m.sc. Price, Ab, 6 or 6d. 

The EolanAa Rice of the North Konkan and its Improvement by Selecti-ia 
by R, K. Br!DB and S. G. Bualehao, B.Ag. Price, Ro, l-4or2i! 
Penniseluyn tt/plioideiom : Studies on the Bajri Crop. 1, llorphulc-jy nf 
Penmitelum lyphovieuif', by S. V, Godbolb, m.sc., B.Ag. Price, As. 12 or Is.j/ 
Studies in Khandeah Cotton, Part I, by 8, H. Pkayao, M.ag. Price, Re. 
or 2 a 3d. 

Tha Indian Types of LcUKyrus saiivus L. (Kheaari, Lakh, Lang, Tcorn), by 
Gabbielle L. C. Howard, m.a., and K. S. Abdub Rahman Khas. ivij,; 
lie. 1-^ or 2j?. (id. 

Frnit-Rot Disease of Cultivated Cucurbitace« caused by Phylhium 
jnofum (Eds.) Fitz., by M. Mitra, m.sc., f.l. 9., and L. S. Sobramasuh 

F. L.8. Price, As. 6 or 8d. ’ 

Colour Inheritance in Rice, by S. K. Mitba, M.S., Ph.D., and S. N. Gci'Ta aiii 

P. M. Ganooll Price, As. (i or 8d. 

Asterina spp. from India determined by Db. Ruth Ryan and MelioJa spp. from 
India and one from Malay determined by Prof, F. L. Stevens. Price, Aa, 4 
or 5d. 

Studies on Rice in Sind, Part I, by K. I. Thadani, m.sc., and H. V. DcEGi 
DutTa, b.sc. Price, Re. 1 or D. Dd. 

Variability in certain economic characters particularly in seed weight and 
weight of lint per seed in pare strains of Broach Doshi Cotton, by -\lAfiA;aiL 

L. Patel, M.Ag., and Harold H. Mann, D.ac. Price, As. 14 or 1^. li/. 
Studies in the Shedding of Mango Flowers and Fruits, Part I, by P. V. \\ aelj 

M. Ag, Price, Aa. 11 or la. 3d. 

Studies in the JoRio/'fi of Gujarat; 1. The Jowars of the Surat District.. Ly 
M, li. Patel, M.Ag., and G. B. Patkl, B.Ag. Price, Re. 1-G or 2 s. :ld. 
Studies in Indian Chillies, I : The Types of Capsicum, by F, J. I. SiiAir, 
D.sc., A,B.o.s., E.L.S., and Khan Sahib Abdur Rahman Khan. Price, He. l-S 
or 2«. 6d, 

Foot-rot and wilt of Antirrhinums caused by PhytopUhora pini var. u;2irrhlrd 
n.v., by S. Sundaeaeaman, m.a., and T. S. R.oiakeishnan, m.a, Pric3. 
Rc. 1 or l5. 9d. 

Further studies of Indian Grasses and Gra.ss-land3, by W. Burns, d.sc. (Edn.), 

L. B. Kulkarni, M.Ag, (Bom,), and S. R. Godbole, b.sc. {Bom.}, Pri.--, 
Re. 14 or 2.s'. 3d. 

Studies of Sugarcane roots at dillerent stages of growth, by Rao Bahadur T, S 
Venkateaman, n.A., and R. Thomas. Price, As. 13 or la. 6d, 

Studies in Indian Pulses : 1. Lentil {Ervwm lens Linn.), by F. J. F. Shaw, d.sc., 
A.E.O.3., F.L.S., and Raehal Das Bosk, b.sc. Price, Ke. 1-10 or 2''. >'4. 
Pytkiurn apJuzfiidermainyn (Fds.) Fitz. on Opiiniid Dilltn-i^ Haw., by 1. 5. 

Ramakeishn.a Ayyar, m.a. Prici', As. 8 vh lOd. 

Non-dehiacence of anthers La Punjab American Cottons by Teevor Troucht. 

M. A. Price, As, 4 or,5d. 

Studies in the Wilt Disease of Cotton in the Bombay Karnatak, Series 1, by 

G. S. Khlsarni, M.Ag., and B, B. Mundkur, m.a. ; with an Introdaction 
by Dr. H. H. Mann. Price, Aa. 0 or Is. 


Chemical Series 

Some Digestibility Trials on Indian Feeding wStuffs, II, by P. E. Landek, 
M.A., D.sc., A.LC., and Pandit Laj, Chand Dhaemani, L.Ag., b.sc. (ig-i* 
Price, Af. 10 or la. _ . 

The Effect of Jfaniiring a Crop on the Vegetative and Reproductive Capacity 
of the Seed, by B. Viswaxath, f.i.O., and M, SuriaNarayana, B.ae. Pnee, 
As. 14 or D. fid. 

Eiperimenta on the Feeding of Sorghum silage and concentrato toScindi calvM 
by. F J. Warth, m.sc., and Shari Kant Misba, Price, As. 9 or lOd. 
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Vol. XI, No. I. 

Vol. 11, No. II. 
Vol n, No, III. 

Vol. IV, No. I. 

Vol IV, No. II. 

Vol. IV, No. ni. 

Vol, IV, No. rv. 


Chemical Series— coniif. 

Loaaea aiod gains of Nitrogen in an Indian Soil studied in relation to the seasons I 
composition of well waters, and the bearinga of the refioits on the »11( ged 
deterioratinn of soil fertility, by Haeold E. Amnbtt, d.so., b.i.c., m.s. 
B.A.O., A. PADMAMABHA Aiyab, B.A., and Uam Narayax Katasth, m.sc., 
B.Ag. Price, Rs. 2 or 3s. (Irf. 

Some 'Digestibility Trials oa^Indian Feeding Sfeuffa, Part III: Some Punjab 
Hays, by P. E. Landbe, m.a., d. 3 c., a.i.o., and Pandit Lal Ciiand 
Dhabmani, D.Ag., B.so. (Ag.). Price, .Va. 5 or li/f. 

The determination of the Electrical Conductivity of blie aqueous Extract ol 
Soil as a rapid means of detecting its probable I'ertility, by AsiiUTOSU Sen, 
m,£c. Price, As. 4 or Gd. 

Feeding Experiments at Karnal, by F. J. Wabth, m.sc., and F. J. Go3>tp. 
Price, As. 8 or lOd. 

Soils of the Punjab, by Dr. P. E. Lander, m.a., d.sc., a.i.c., Dr. Kamji 
Narain, d.sc., and Mbhta Mokand Lal, b.sc., L.Ag. Price, Hs. 3-14 or 63 . I'd. 


Entomological Series 


Four New Indian Gall Midges, by Dr. E. P. Felt ; lire Citrus Vsy\Vi{Diaphorina 
ciiri, Kuw.), by M. Afzal Hdsatn, m.sc., m.a. Price. Re. 1-2 or 23. 

Braconid® Vipionii)® of South India, by T. V. KAMAKRlsH^A .Vyyar, B. a., 
j B s r Z.3. Price, As. H or Is. 3d. ■ 

Some Now Indian Jlirid® [Caj,ud>j>), by E- Bai iard, b.a., t.b.s. Pneo. 

uL*^c>f Hydrocyanic Acid Gas for the Fumigation of American Cotton on 
import into India. Experiments on its lethal power for the Mexican Boll- 
we^il (Anlhonornua grandu) and for the Grain-weevil {Sitophilns cftfznc); 
on the extent to which it is absorbed by Cotton and Jute respectively ; and 
on a practical method for satisfactory fumigation on a largo scale, bv A. 
James Turner, m.a., b.sc., and D. L Sen, m sc. tech, m.sc., with a 
Foreword by B. C. Buet, m.b.r., b.sc. Price, Rs. 2 or .U. \M. 

Studies on PUilyedra gos^ypitUa, Saunders {Pink bobworm), m the Punjab, by 
SOHAN SlNQH Bindba, M.SC. Price, Rc 1-4 Of 2, s'. ..d. 

ACoDtrilution to our knowledge of the Thys,iMo; trira of Iiuba. by . ■ 

p i \f iff RT^n w AyyAK, ph.n., f.z.s. I t\gc^ Kc, l-Jor*-*?* • 

A List of the Generic Names used for Microlepidoptera, by T. Baindfigqk 
Fletcher, r.n., P.1..8., f.e.s., f.z.s. (fn Ihe prm.) 


Bacteriological Series 


A Bacterial Soft Rot of Garden Poppy, by C. S. Ram Ayyar, b.a. Puce. 

Nifrifiition'^of Calcium Oyanamide in aome Indian Soils, by J. H. V'alton, 
m.a., M.SC. Price, As. 10 or l3. 


Veterinary Series 

The Oiemotlierapy ol Surra ( Trypamsoma tvanjii InMons) ol Horsos .ina C.ittl5 
in India, by J. T. Udwabds, j.j 


Studies in Bovina Lymph angitis, by V. Kbishnamubti Ayyab 

TV^anblue and certain dithio-aniUne derivatives: their efficacy in the 
^atment of Piroplasmosis and other afiections in the Central Irovinccs, 
"or B F S^o.o, P.B.C V B., n.v.s.M , r...s Fnco A=. 3 o, . 

Nasal Granuloma in Cattle in Bihar and Onssa, by Rai bAiiiB 1. m.. 

Price, Aa. 3 or id. 


No. 166. 
iNb. 167. 

So. 168. 

So. 169. 

Ko 170, 


lulletins issued by the Agricultural Research Institute, Pusa. ^ 

™pling for Rice Yield in Fo’^/m Bnr™, 1" E- B«b, 

Scheme of Classification of the \aiJetics m 

Price, As. 6 or Sd. T 7 r,tnmoIo^T IG'^G (compiled bv the OITg. Imperial Ento- 

ist of Publicationa on Indian Entomology, i l j.,, 

molo^et and the Imperial catiM caused by ThipJaviopsis paradora. 

'voXn'ti 

Z th. Gerra Content of MU. -t P,«, by J. H. W.cro,-., n.t., «.=■ 

Price, As. 6 or 



Bolletins issued by the Agricultural Research Institute, 


171. The Improvement of Indian WheAt. A Brief Summary of the Investigationa carried 
at Pusa from 1005 to 1924, iucludiug an account of the new Pusa Hybrids, by 
Hovvabu, c.r.E., M.A,, and Gadriellb L. C. Howard, m,a. Pricei As. 8 or IQd 
No. 172. The Mechanical Analysis of Tropical Soils, hy J. Charlton, m.so., f.i.c. Price, As. 3 ^ 

.\o. 173. Occurrence of Trichomonad Flagellates in the hlood stream of Fowls, by Hugh Coo^^' 
3(r.a,c.v.s., and Aitar Nath Gulati, m.Sc. Price, As. 3 or 4d. ^ 

No. 174. Unit System for Farm Buildings, by G. S. Henderson, n,d.a., n.d.d. Price, As. 5 or 
Xo. 175, A Comparative Study of the methods of preparation of the Soil for the Mechanical 
lysis, with a Note on the Pipette Method, by Amar Nath Pohi, pIld,, and B. M a„ 
B.A. Price, Ab. 4 or 6d. 

No. 176. A Method of increasing the Manurial Value of Mahua Cake, by N, D. Vyas l 
P rice, Ab. 4 or 6d. * 

No, 177. Boot-rot and Sclerotial Diseases of Wheat, hy L. S, Subbamanidm, f.l,S. Price, As. 4 or M 
No, 178. A Study of the Locular Composition in Cambodia Cotton, by V. Ramanathan l.. 
Price, As. 7 or Gd, ’ " 

No. 179. A Leaf Spot and Blight Disease of Onions, caused by AUernaria palandui nov. gp, w 
0. RANaASWAiil AYyANQAE, Price, As, 8 or 8d, ^ 

No. 180. Stem-rot of Benscem, caused by Shizoctonia ^S'oluTii Kiihn, by Md. Tar ijm. Price, Aa 8 or 'Jd 
No, iSl, Life History, Bionomics and Control of iJyllocerM m-aculosus, Deab- ( CurcuUonjj^ . 

Coleoptera), by Kidae Nath Tbihan, m.3c. Prit e, As. 14 or U. 6d. 

No. 182. Investigations in the Bacteriology of Silage (1926-27), by J. H. Walton, k.a,, 
Price, As. 5 or Cd. 

No, 183. A Milk Fermenting Yeast, by C. S- Ram Ay yak, b.a. Price, As. 5 or 6d. 

No, 184. List of Publications on Indian Entomology, 1927. (Compiled by the Imperial Eatomolo. 
gist.) Price, As. ,6 or 9d. 

No. 186, The Cultivation of Lac in the plains of India, Laccifera lacca, Kerr., by C, S. Mis 2 a, B.i. 
(Revised Edition.) Price, Ba. 4 or 6s. 9d. 

No. 186, A Preliminary Note on the Kice crop in the United Provinoes, by R. L. Sethi. Price, Aa 7 
or Gd. 

No. 187. The Production of Cigarette Tobacco by Flue-Ciiring, by F. J. F. Shaw, d.so., A,a.c. 3 ,, 
F.L. 5 ., and Kasfii Ham. Price, Rc. 1 or L". 9d. 

No. 188. Designs for Farm Buildings, by G. S- Henderson, n.d.a,, n.d.d. Price, As. 6 or 
No. 189. The improvement of Dharwar -American Cotton by Hybridization, by R. K. Kulkaesj, 
R.Ag., and T. R. Khadilkae, B.Ag. Price, Hs. 2-2 or 4a. 

No. 190. Description of a New species, Dtpi/Hdtvm catus n. ap., with a Note on the Genua Dipylidtum 
Leuckart, 1863, by Amar Nath Gulati, m.sc. Mce, As. 6 or 8d. 

No. 191. Agricultural Implements and Machinery at Pusa, Part I: Cultivation Implements and 
Machinery, bv G. S. Henderson, n.d.a., n.d.d., and Arjdn Singh, L.Ag. Price As, 12 
or Is. 3d. 

No. 192. Agricultural Implements and Machinery at Pusa, Part II : Harvesting and Threshing 
Implements and Machinery, by G. S. Henderson, n.d.a., n.d.d., and Ahjun Siyoe, 
L.Ag. Price, As. 6 or 8d. 

No. 193. Agricultural Implements and Machinery at Pusa, Part III : Special and MisoelJaneoui 
Implements and Machinery, by G, S, Henderson, n.d.a,, n.d.d., and Aejun Sikqe, 
L.ig. Pri e. As, 9 or L?. 

No, 194, Agricultural Implements and Machinery at Pusa, Part IV j Power Implements and Machin- 
ery, by G. S. Henderson, n.d.a., n.d.d., and Abjun Singh, L.Ag. Price As. 12 or k 
3d. 

Books 

Wheat iu India, by Albert Howard, m.a., a.r.c.s., f.l.s., and Gabeielle L. C. Howard, m.a Price, 
Rs. 5 or 7s. Od, 

A Description of ‘the Imperial Bacteriological Laboratory, Mdrtesar ; Its W^ork and Prodsets, by 
Major J. D. E. Holmes, m.a., d.^., m.h,o.v,s. Price, A a. 8 or 9d. Hindi and Urdu 
Editions, Ra, 2-4 each. 

Agticulture iu India, by J.ames Mackenna, >la., i.C.3. Price, Ab. 4 or 5d. 

Some Diseases ■ f Cattle in India. A Handbook for Stock -owners. (Revised in 1927.) Price^ Be. 14 
or 2.^. 

Report on the Diseases of Silku orras in India, by A, Pringle Jameson, i»,sc. Price, Bs. 3. ^ 

Tiu Importance of Bacterial Action in Indigo Manufacture, by C. M. Hdtchinson. b.a. Price An 

Notice 

All new publications are included in the above Ust and are regularly posted to all on the oisihng 
list IB soou as issued. Unless complaints of non-receipt of any publication are received by the Mafia- 
uer, Government of India Central Publication Branch, Imperial Secretariat Building, 3, Goveniniea* 
Place, West, Calcutta, within six months of the date of issue, duplicate copies can be supplied ow? 
on payment of cost and postage. 
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